Tecatherapy in horses: analgesic effects on dorsal spinous process impingement (‘kissing spines’) in show jumpers. by Scheurwater, J.
Tecatherapy in horses
analgesic effects on dorsal spinous process impingement 








Onderzoeksstage Diergeneeskunde, december 2009.
Begeleiders: 	Dhr. prof. dr. P. R. van Weeren (Faculty of Veterinary Medicine, Utrecht University)
Prof. dr. J.A. Gracía Liñeiro (Facultad de Ciencias Veterinarias, Universidad de Buenos Aires) 
Tecatherapy in horses
analgesic effects on dorsal spinous process impingement (“kissing spines”) in show jumpers 

Contents




Background - Back pain	9
Anatomy of the thoracolumbar vertebral region	9
Back pain	11
Impingement of the dorsal spinous processes	12
















In horses, lesions in the axial skeleton are among the most common reasons for poor performance. This poor performance is characterized by restriction of back motion, lameness, a pain reaction to palpation of the back, contractive reflexes and muscular hypotrophy. 
In case of kissing spines, clinical examination, radiographic images and ultrasonographic images show impingement of the spinous processes.
There are different possibilities of treatment for horses with problems related to kissing spines, including medical and physiokinetic treatments. The most common treatment of a horse with kissing spines is infiltration with corticosteroids. Physiokinetic treatments include thermotherapy, ultrasound therapy and electro analgesic techniques like TENS, Interferential currents and shock wave therapy. 
Tecatherapy is a new physiotherapeutic technique that has been applied successfully in humans for the treatment of tendonitis.1 Tecatherapy reactivates the natural physiological processes of tissue metabolism by transferring high-frequency electrical energy without projecting of radiant energy from the exterior. Tecatherapy is a high frequency therapy that provokes a deep local temperature increase inside the body. The difference with tecatherapy as opposed to directly applied temperature is that the heat is produced by the tissues themselves while receiving electromagnetic impulses.





Tecatherapy is a physiotherapeutic technique that has been recently introduced in horses. It has been applied successfully in humans for the treatment of tendonitis.1 T.E.C. stands for Transferencia Electrica Capacitiva. Tecatherapy is a high frequency electromagnetic radiofrequency therapy that provokes a deep local temperature increase in the body. Its workings can be explained as follows:
Matter is made up of atoms. An atom is defined as the smallest particle of an element that can be identified as being from that element. An atom consists of a positively charged nucleus (consisting of protons and neutrons), with negatively charged electrons orbiting around it. If an electron is moved from the atom to another atom it becomes a positive ion. If an electron is added to the atom it becomes a negative ion.2 
Most matter is electrically neutral and the atoms contain as many protons as electrons and have no net charge. Most of the electrically neutral matter has the property that an applied electric field can cause polarization. This can happen in two ways. If the atoms are symmetrical they can be unbalanced or polarized by the applied electric field which can compete with the atomic fields. Alternatively, there are molecules which are not electrically symmetrical. In that case, they can be ‘lined up’ by the applied electric field.3
The electric field affects only asymmetrically charged molecules of which water is by far the most common. An electric current is the flow of electric charge. In some materials the charge is carried by electrons, in others the charge is carried by ions.4
Like all electric circuits a power supply is necessary to drive the electrons around the conductors.2  







The greatest amount of current flows through the tissues with the smallest resistance.6 In general living tissues are good transmitters of electricity due to their low impedance.7




Electromagnetic energy is the energy stored and transmitted by alternating electric and magnetic fields. Electromagnetic energy is propagated in space as an electromagnetic wave which is characterized by the wavelength λ, frequency f, magnetic field strength H and electric field strength E.4 The electromagnetic spectrum is demonstrated in Figure 3, which includes wavelengths and frequencies. 




Heating by high frequency electromagnetic fields can be carried out in different frequency ranges. High frequency electromagnetism can be divided in two groups, radio frequency (RF) and microwave (MW). The range of radiofrequency extends from about 1 to 300 MHz, while microwaves cover the frequency range from 300 to 3000 MHz.4 
Tecatherapy works with radio-frequency of 0.3 to 1.1 MHz, type D’Arsonval (Fig.4).
Characteristics of high-frequency electromagnetism of D’Arsonval:
	Used frequency between 0,5 till 1 MHz.
	Tissues low impedance (resistance).
	Works with two electrodes: one large metal electrode that is placed on the skin of the patient. The other is a small active applicator electrode made of isolated metal that is moved slowly over the skin of the treated place. The applicator electrode must be moved 1 cm/second.
	Danger to burn the skin.
	Heat very local beneath the applicator electrode. 




In practice it is difficult to determine the amount of electromagnetic energy that needs to be used to generate the exact quantity of heat needed. Many factors influence the heat generated, for example, the treated zone, the potency used, the size of the electrodes, the distance between the electrodes and the conductivity of the tissues.7
It is important to realize the difference between tecatherapy and directly applied heat. In tecatherapy the heat is produced by the tissues themselves due to receiving electromagnetic impulses no direct heat is applied.7
Conventional thermal processes rely upon surface heating by convection, conduction or radiation with diffusion of external heat towards the material interior. In contrast, tecatherapy relies on conversion. The temperature increase is based on volumetric heat generation; high frequency electromagnetic energy is transformed into heat deep inside the tissues.9
When an electric field is applied to living tissues with a dipolar electric charge, the energy transformation is manifested as heat due to friction of excited molecular species.
 Therapy based on electromagnetic radiation relies on dipole oscillations which attempt to follow the rapid changes in the orientation of the electromagnetic field. The excess of incoming energy that cannot be accommodated into the tissue, is transformed into heat, which increases the temperature.8
The electric field affects only asymmetrically charged molecules of which water is the most common. Materials with no dipolar electric charge will not increase in temperature.4

For short periods (1 to 3 minutes) the increase in temperature of tissues during local exposure is linear and proportional to the magnitude of the energy absorbed. With exposures longer than 3 minutes the thermal effects are defined by heat-regulating mechanisms. These thermal effects depend on exposure duration.9
In tecatherapy radiofrequency is directly applied to the tissue via electrodes. Tissue heating ensues mainly due to the tissue’s resistance to the flow of the radiofrequency energy. Overall thermal effects depend on the electrode configuration, the amount of radiofrequency energy applied and inherent tissue resistance. The inherent tissue resistance may be affected by intrinsic as well external factors, such as excess free fluid in the energy receiving area.10 
The physiological effects of tecatherapy are partly biochemical. These effects include an increase of metabolism, a reestablishment of the membrane potential and an increase of the blood flow. The thermal effect is a very homogenous temperature increase, because of the Joule effect.1 The Joule effects means that a new form of energy (heat) is generated by the tissue by converting electromagnetic energy. The relationship between the heat (​http:​/​​/​en.wikipedia.org​/​wiki​/​Heat" \o "Heat​) generated by current (​http:​/​​/​en.wikipedia.org​/​wiki​/​Electric_current" \o "Electric current​) flowing through a conductor (​http:​/​​/​en.wikipedia.org​/​wiki​/​Conductor_(material)" \o "Conductor (material)​) and the applied current is expressed as:
C = 0.24* R*I2*t
Where C (joule) is the heat generated by a constant current (​http:​/​​/​en.wikipedia.org​/​wiki​/​Electric_current" \o "Electric current​) I (amperes) flowing through a conductor. R (ohms) is the electrical resistance (​http:​/​​/​en.wikipedia.org​/​wiki​/​Electrical_resistance" \o "Electrical resistance​) of the conductor and t (seconds) the time of applying the current.7 In this case the conductor is the tissue of the patient.
Heat causes many different reactions in live tissue, corresponding to different metabolic reactions or activities, among which the increment of blood perfusion is the more efficient vehicle to dissipate heat.8 The rise of temperature is not sufficient to stimulate the thermal receptors, so the patient does not feel the warmth. This does not imply that there is no increase of temperature.1,7




Background - Back pain 
Anatomy of the thoracolumbar vertebral region
The vertebral formula of a horse is C7, T18, L6, S5, Cd15-21.11 The thoracolumbar vertebral region consists of an average of 24 vertebrae, 18 thoracic vertebrae (T1-T18) and 6 lumbar vertebrae (L1-L6). Variations in the number of vertebrae within individual horses are common.11,12
Each vertebra has a vertebral body, a vertebral arch, and vertebral processes. The vertebral processes of each vertebra include one spinous process, two transverse processes, and two pairs of cranial and caudal articular processes. Additional vertebral processes on the vertebrae in the thoracolumbar region provide extra paraspinal muscle attachment sites.11 
The vertebrae in the thoracolumbar region have tall spinous processes (highest at T4-T5), costal articulations, and an anticlinal vertebra at T16. The lumbar vertebrae are characterized by long horizontally flattened transverse processes and intertransverse joints in the caudal region (L4-S1). The intertransverse joints are unique in horses.11
The spinous processes project dorsally from the vertebral arch and function as a series of levers for the muscle and ligamentous attachments that provide support and movement to the vertebral column. The spinous processes in the cranial thoracic vertebral region are angled caudally and form the withers in the region of T2 to T12, with the apex formed by T4 and T5. The spinous processes of T1 to T15 are angled dorsocaudally. T16 is usually the anticlinal vertebra and the position is upright. From T17 to L6 the spinous processes are angled dorsocranially.11
The stability of the spinous processes is provided by the supraspinous ligaments and the interspinous ligaments. These ligaments are wider and more elastic in the cranial and middle thoracic areas, permitting more movement than in the caudal thoracic and lumbar regions.12  
The transverse processes provide muscular and ligamentous attachments and provide in this way support and movement to the vertebral column.  The transverse processes function as lever arms for the deep spinal muscles. In the cranial thoracic vertebral region the transverse processes are large and towards the caudal thoracic vertebral region they gradually diminish in size. The lumbar vertebral region has elongated horizontally flattened transverse processes that provide muscle attachment sites. 11
A system of ligaments and musculotendinous structures connects the individual vertebrae and provides stability but also mobility to the vertebral column. Different long and short spinal ligaments contribute to the stability of the vertebral column. The nuchal ligament in the cervical region continues as the supraspinous ligament in the thoracolumbar vertebral region. The supraspinous ligament joins the tips of the associated spinous processes and stabilizes the apex of the spinous processes and aids in resisting excessive spinal flexion. Interspinous ligaments connect adjacent spinous processes. Intertransverse ligaments connect adjacent transverse processes in the lumbar vertebral region and limit lateral flexion. 11,12
The strong epaxial muscles, located dorsal to the vertebral axis, have an extensor effect on the spine when contracting bilaterally. When contracting unilaterally these muscles induce lateral flexion and contribute to rotation of the vertebral column. During the suspension phase at the trot they limit flexion and stabilize the vertebral column. The epaxial muscles consist of spinous muscle, longissimus dorsi muscle and the iliocostalis muscle.12
The hypaxial muscles, located ventral to the vertebral axis, have a flexor effect when contracting bilaterally. Unilateral contraction induces lateral flexion and contributes to rotation of the vertebral column. The hypaxial muscles consist of psoas minor muscle, psoas major muscle, rectus abdominis muscle and rectus oblique muscle.12
During each diagonal stance phase at the trot the rectus abdominis muscles limit extension and stabilize the vertebral column.12
Back pain
Back pain is a significant problem in all types of sport horses, potentially causing poor performance, lost training days and wastage. The full flexing of the back that horses exhibit when jumping, performing sliding stops or working under extreme collection creates a large increase in the tensile forces on the ligaments of the lumbosacral spine. These activities in the horses may lead to spinal ligament damage.14
Evaluation of back problems in performance horses is an important part of physiotherapy and veterinary practice. Yet back pain syndromes are insidious and difficult to diagnose due to the variety of symptoms ranging from lameness or pain on palpation of the back to subtle gait alterations or even behavioural changes. Complicating matters further, multiple problems often coexist, particularly lameness and back pain.13
The major clinical signs of back problems include unilateral or bilateral hind limb lameness, shortened stride of the hind limbs, localized swelling over the affected portion of the back, and pain at back palpation. Behavioural changes include reluctance to extend strides, to canter, or to jump as well as actions indicating discomfort (for example tail swishing, ear flattening and head throwing).14
Back pain is common and frequently recurrent in horses.15 The literature reports a variable prevalence of back pain in horses from general veterinary practice (0.9% of examined horses), Thoroughbred racehorse practice (2%), veterinary school referrals (5%), mixed equine practice (dressage, show jumpers, eventing) (13%), spinal research clinic (47%), to equine chiropractic clinic (94%).13,16 
Sydney race horse trainers reported back problems as one of the most common injuries preventing training and racing.15 Similarly of 190 horses with chronic back problems, 57% recovered completely, 17% showed no improvement and 38% had a recurrence or continuation of signs of low back pain.13,15
Equine back pain can result from a wide variety of different pathological processes. In a review of 443 cases of equine back pain, the identified pathological lesions associated with thoracolumbar pain were vertebral lesions (39%), soft tissue injuries (25%), sacroiliac strain (13%) and non-thoracolumbar lesions (13%).15 
Soft tissue lesions are predominant in the longissimus dorsi muscles and supraspinous ligament in the caudal withers and cranial lumbar regions.13,15
Spinal muscular dysfunctions in horses with back pain are frequently secondary to underlying bone pathology. However, they may also be due to pathology of the muscles themselves, or of a generalised muscle disorder.13 Spine and peripheral joint disease with pain can cause reflex inhibition of motor neurons, which can result in weakness and atrophy of associated muscles.13
Local muscle damage attributed to a poorly fitting saddle can also cause atrophy of the epaxial muscles.13
Osseous lesions in the equine axial skeleton include spinous process impingement, degenerative joint disease of the facet joints, ankylosis and vertebral fractures. 




Impingement of the dorsal spinous processes
Impingement of the dorsal spinous processes, better known as “kissing spines,” is probably the most common long-lasting back problem in horses.14,17,18 The term ‘kissing’ refers to the contact between adjacent spines. The most commonly affected area is the area just behind the saddle, but all vertebrae along the back can be involved.17 Crowding and overriding dorsal spinous processes are most prevalent in young adult to middle aged horses used for jumping or dressage and in Thoroughbreds with short backs.13,15
Probably, localized vertebral process overlap or misalignment is related to asymmetrical ligamentous or musculotendinous forces that induce osseous remodelling and subsequent vertebral process deviation.14 
Back pain related to kissing spines can be a primary issue or seen in conjunction with hind limb lameness. Signs can range from mild reluctance to move forward under saddle to complete inability to perform. Factors that predispose horses to impingement include conformation, level of fitness, saddle fit and rider technique.18
It has been speculated that ‘crowding’ and ‘overriding’ of dorsal spinous processes develop gradually with age, caused by the change of conformation of the horse and repeated extension of the back. There is no evidence available to explain why narrowing of the interspinous spaces increases with age. 
Misinterpretation of x-rays and ultrasound images is possible when taken under sedation. Sedation could narrow the width of the interspinous spaces due to relaxation of the abdominal muscles, causing narrowed interspinous spaces.19
The limit between normal and narrow interspinous spaces can be set at 4 mm. The variation of the width of interspinous spaces is large, but the mean width of each interspinous space found by research was never less than 4.4mm.19
Anatomical features can partly explain the variation in mean width of the interspinous spaces, as the shape and slope of the spinous processes varies throughout the spine.19 The main location of narrow interspinous spaces is the area just caudal to the saddle region and the cranial lumbar spine (T14–L2). But, in general, all vertebrae along the back can be involved.17,19
Kissing spines can be found in performance horses with no clinical manifestations of back pain.12,14
The majority of horses without clinical evidence of back problems have no sclerosis or radiolucencies, but mild increased radiopharmaceutical uptake (IRU) at scintigraphy and narrow interspinous spaces is common. This indicates that mild IRU and narrow interspinous spaces may not influence performance, and to use the term ‘abnormal’ for these findings is, therefore, questionable.19
The impingement of the dorsal port of the spinous processes can be graded as follows:12
Grade 1:		narrowing of the interspinous space with mild sclerosis of the cortical margins of the spinous 
processes.
Grade 2:		loss of the interspinous space with moderate sclerosis of the cortical margins of the spinous  
processes.
Grade 3:		severe sclerosis of the cortical margins of the spinous processes, caused in part by transverse  
thickening, or radiolucent areas.
Grade 4:		severe sclerosis of the cortical margins, osteolysis, and change in shape of the spinous  
processes.





Examination of horses with back pain
The anatomical features of the equine thoracolumbar spine make clinical examination and diagnostic imaging difficult. Horses with back pain have long been a diagnostic challenge to equine practitioners. Diagnosis of back pain has for many years been made by physical examination, radiographic examination and nuclear scintigraphy.18
Studies of horses without any clinical manifestation of back pain have revealed a wide range of abnormal findings with radiography and scintigraphy. It is important to realize that the clinical significance of kissing spines for example must be carefully assessed, because kissing spines can be found in performance horses without any clinical manifestation of back pain.11  Post mortem pathological changes corresponding to the described radiographic findings including impingement and ‘overlapping’ of spinous processes in the spine can be found in a majority of horses without clinical signs.19 Bony lesions can be old, inactive changes without current clinical signs, although they may be present in the same region as a current problem.19
The last years also ultrasonography has become important to diagnose the cause of back pain in horses. The combination of radiography and ultrasonography is nowadays the common way to determine potential causes of pain or mechanical restriction. 
Nuclear scintigraphy can be useful to detect abnormal bone activity and helps in establishing the clinical significance of radiographic findings.12 Also increased radiopharmaceutical uptake (IRU) need to be interpreted carefully, because the majority of fully functioning horses have mild IRU. IRU in some spinous processes of fully functioning horses may be due to a variation in metabolic activity of normal spinous processes or to subclinical pathological changes.19
For a correct radiographic examination of the back the horse should stand squarely on all limbs. The cassettes should be placed as close to the body of the horse as possible.12
Ultrasonography is used for imaging of the vertebrae and the spinous processes with the associated ligaments. The imaging of the spinous processes and associated ligaments is performed with 7.5 MHz or 10 MHz probes. Imaging of the articular and transverse processes can be performed with 7.5 MHz probes. To imagine all dorsal vertebral structures longitudinal median, paramedian and transverse scans are combined.12,21 Two approaches can be used to examine axial structures. The dorsal approach is used in the thoracolumbar area. The other approach is the transrectal approach that can be useful to examine the ventral aspect of the lumbosacral junction.20,21
Because the skin of the equine back is thick and its hair is dense adequate and careful preparation is essential. This includes clipping the hair, cleaning the skin with hot water and application of enough aqueous contact transmission gel to couple the transductor to the skin.12,21 Ultrasonography can easily demonstrate contact or remodelling between two adjacent spinous processes, transverse thickening of the processes, and abnormal alignment. However the most important application of ultrasonography is to diagnose concomitant supraspinous ligament lesions.12
The findings in radiographic, scintigraphic and ultrasonographic examination need to be interpreted carefully.  It is not completely understood why some horses show signs of pain, while others perform well with the same degree of radiographic or scintigraphic findings.19  

The physical examination needs to be done with a specific routine. It is good to follow always the same procedure to prevent that important findings are overlooked. A possible physical examination to diagnose back problems is:  
1.	Physical inspection
i.	Alignment of the vertebral column from behind
ii.	Conformation  
iii.	Irregularities or modifications of the tips of the spinous processes. 
2.	Lameness examination (I)
a.	Walk and trot in a straight line, observed from the front and from behind, noting:
i.	Movement of the back muscles. 
ii.	Movement of the  joints 
iii.	Abduction and adduction of the legs. 
b.	Walk and trot from watching from the two sides, noting:
i.	Movement of the back muscles.
ii.	Movement of the articulations and flexion/extension motion.
iii.	Movement of the vertebral column, ventrodorsal flexion of the vertebral column and position of the head.
3.	Lameness examination (II)
a.	Evaluation when the horse is saddled. 
i.	Repeat 2a and 2b.
b.	Evaluation when ridden without stirrups.
i.	Repeat 2a and 2b.
4.	Palpation
a.	Direct
i.	Palpation of the vertebral column by palpating the tips of the spinous processes. Palpate the processes one by one while exerting vertical pressure on the tips of the processes and the spaces between them.
ii.	Palpation of the musculus longissimus:  With the palm of the hand from the withers to the gluteus region.
iii.	Exploration of the pressure points.
iv.	Lateral movement of the vertebral column.
b.	Indirect
i.	Algometry of the spinous processus.
ii.	Algometry of the pressure points.
5.	Passive movement
a.	Passive movement with a rounded object (like the end of a ballpen).
i.	Moving object parallel to the vertebral column. 
ii.	Moving the object perpendicular to the vertebral column.
b.	Passive movement reflexes.  
i.	Apply pressure in the ventral midline to elicit dorsoflexion.
ii.	Stimulate in anal region.













A group of 15 jumping horses was selected with the following clinical profile:
1.	Decreased range of normal movements when ridden under the saddle, lameness, changes in jumping techniques and attitude of denial before the fence. The performance could be defined before and after the problems.  
2.	A painful reaction at palpation of the spinal processes. 
3.	Time of evolution after the diagnosis: 12 to 24 months.  
4.	The horses had not received any treatment in the last 30 days before the tecatherapy.
5.	Protocol: all horses received a treatment with tecatherapy at the locations with a pain reaction or with lesions found by ultrasonography. 
6.	5 applications; during ten days one day between two applications.
7.	Controls after 2, 4, 6, 8 days and two weeks after the last application.
8.	Dispersor electrode applied to the opposite side, average 10 cm from the puntual electrode. It is very important to use contact gel, in order to improve the mechanism of conduction. It is very important to apply the electrode perfectly perpendicular to the skin.
9.	Technique 1: the puntual electrode is applied over the affected spinous process. The applicator electrode must be moved 1 cm/second over the lateral aspects of the spines, during 3 minutes in the left and the right side, with an intensity of  40 watts.
10.	Technique 2: the puntual electrode is applied over the interspinous spaces for 30 seconds. This is repeated three times with 20 watts intensity.
The horses were evaluated by three veterinarians separately in order to minimize errors related to subjectivity and to be sure of proper clinical examination. The horses were checked one day after each application of tecatherapy and two weeks after the last application. These controls included:
1.	determination of pain by palpation
2.	assessment of lameness and range of motions, checked without warming-up
3.	assessment of jumping technique and attitude.  
For the therapy tecatherapy equipment was used of VIP Electromedicina, model Tecatherap, with the following characteristics: 
-	Form of electricity: sinusoidal biphasic.
-	Maximal capacity: 105 Watt.
-	Active electrode: aluminium, with epoxy paint coated to act as a capacitor, diameter 25 mm.





Positive effects of the therapy could already be seen after the first application of tecatherapy. At first a disappearance of the pain reaction during palpation could be seen, followed by a disappearance of lameness and finally the problems with jumping disappeared. After the five applications all horses were free of lameness and pain and only 13% of the fifteen horses (2/15) retained problems with jumping. Table 1 shows the findings in the 15 horses at various moments after application of tecatherapy.
 	Before therapy	Control1	Control2	Control3	Control4	Controlafter 2 weeks 
	P	L	J	P	L	J	P	L	J	P	L	J	P	L	J	P	L	J
FemaleSilla Arg. 10 years	+	+	+	+	+	+	-	+	+	-	-	+	-	-	-	-	-	-
MaleSilla Arg12 years	+	+	+	+	+	+	+	+	+	-	+	+	-	-	+	-	-	+
MaleS.P.C. 14 years 	+	+	+	+	+	+	-	+	+	-	+	+	-	-	+	-	-	-
Malemix10 years	+	+	+	+	+	+	-	-	+	-	-	+	-	-	-	-	-	-






MaleS.P.C. 14 years 	+	+	+	+	+	+	-	+	+	-	-	+	-	-	+	-	-	-
MaleMix10 years	+	+	+	+	+	+	-	+	+	-	+	+	-	-	+	-	-	-
MaleSilla Arg15  years	+	+	+	-	+	+	-	-	+	-	-	-	-	-	-	-	-	-
FemaleS.P.C.16 years	+	+	+	-	-	+	-	-	+	-	-	+	-	-	-	-	-	-
MaleSilla Arg14 years	+	+	+	+	+	+	-	-	-	-	-	-	-	-	-	-	-	-
Table 1. Results of tecatherapy


P = 	local pain response after deep palpation. 
L = 	lameness
J = 	jumping problems 

















There are different possibilities to treat horses with kissing spines, both medical and physiotherapeutic. The most common treatment of a horse with kissing spines is infiltration with corticosteroids. Common physiokinetic treatments for horses with problems due to kissing spines are thermotherapy, ultrasound therapy and electroanalgesics. There are no references available about the use of tecatherapy as a treatment for the impingement of spinous processes. The results of this study suggest that tecatherapy as an analgesic treatment of horses with pain due to kissing spines could be a useful alternative for injection with corticosteroids. This study offers a return to jumping without problems in 87 % of cases and in all cases the horses were free from pain and lameness after the therapy. Only fifteen horses were involved in this investigation. Larger studies are necessary for more significant information.
The results of this study suggest that tecatherapy as an analgesic treatment of horses with pain could be a useful alternative for injection with corticosteroids. This study is about the analgesic effect of tecatherapy in horses with back problems. It could be interesting to look also at the analgesic effects of tecatherapy in horses with other locomotion problems.
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Fig. 1 Tecatherapy device. The dispersive electrode is applied to an area of the patient that is well vascularised to minimize the resistance to current flow.5

Fig. 2 
An electromagnetic current, the magnetic and electric fields interact with each other.2


Fig. 3 Electromagnetic spectrum2	





Figure 5: Evaluation of pain 
Figure 6: Evaluation of lameness






        Figure 6

Figure 5



PAGE  



1



